NetworKIN is an integrated framework for modeling kinase-substrate interactions and aid in the
design of inhibitor-based follow-up perturbation experiments. An interactive web interface allows
investigation of predicted kinase-substrate interactions from human and major eukaryotic model

organisms.

B~ NetworKIN i Home Download Help Contact

Set your organism
( Human 3)

Paste sequences (FASTA format) or protein names (one per line) below Examplciﬁl ,#2,#3

In case you have more than 100 sequences, please consider using the high throughput workflow.

The web service allows a user to submit protein sequence, name, or id.

Select Phosphosites

Click

Let’s start with example sequences

http://kinomexplorer.info/
http://networkin-beta.cbs.dtu.dk/
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B~ NetworKIN < Home Download Help Contact

Set your organism
( Human 4]

Paste sequences (FASTA format) or protein names (one per line) below Example:#1, #2, #3
In case you have more than 100 sequences, please consider using the high throughput workflow.

>000151
MTTQQIDLQCPCGPWCFRLVCCKDFEQPLAISRVTPGSKAALANLCIGDVITAIDGENTSNMTHLEAQNRIKGCTDNLTLTVARSEHKVWSPLVTEECKRHPYKMNLASEPQEVL
HIGSAHNRSAMPFTASPASSTTARVITNQYNNPAGLYSSENISNFNNALESKTAASCVEANSRPLDHAQPPSSLVIDKESEVYKMLQEKQELNEPPKQSTSFLVLQEILESEEKCGDPN
KPSGFRSVKAPVTKVAASICNAQKLPMCDKCCTGIVGVFVKLRDRHRHPECYVCTDCCTNLKQKGHFFVEDQIYCEKHARERVTPPECYEVVTVFPKSQSQSQSQSQ
>000418
MADEDLIFRLECVDGCQSPRACHDCDSDCDSDDEEGYFICPITDDPSSNONVNSKVNKYYSNLTKSERYSSSCSPANSFHFKEAWKHAIQKAKHMPDPWAEFHLEDIATERATR
HRYNAVTCEWLDDEVLIKMASQPFGRCAMRECFRTKKLSNFLHAQQWKCASNYVAKRYIEPVDRDVYFEDVRLQMEAKLWGEEYNRHKPPKQVDIMQMCIIELKDRPCKPLFH
LEHYIEGKYIKYNSNSGFVRDDNIRLTPQAFSHFTFERSGHQLIVVDIQCGVCGDLYTDPQIHTETGTDFGDCGNLGVRCMALFFYSHACNRICESMGLAPFDLSPRERDAVNQONTKLL
QSAKTILRGTEEKCCSPQVRTLSGSRPPLLRPLSENSCDENMSDVTFDSLPSSPSSATPHSQKLDHLHWPVFSDLDNMASRDHDHLDNHRESENSGDSCYPSEKRCGELDDPEPRE
HCGHSYSNRKYESDEDSLGSSCRVCVEKWNLLNSSRLHLPRASAVALEVQRLNALDLEKKIGKSILGKVHLAMVRYHEGGRFCEKGEEWDQESAVFHLEHAANLGELEAIVGLGLM
YSQLPHHILADVSLKETEENKTKGFDYLLKAAEACDRQSMILVARAFDSCQONLSPDRCQDWLEALHWYNTALEMTDCDECCEYDCGMQDEPRYMMLAREAEMLFTCCGYGLEK
DPQRSCDLYTQAAEAAMEAMKGRLANQYYQKAEEAWAQMEE

>P55196
MSACCRDEERRKLADIIHHWNANRLDLFEISQPTEDLEFHCGVMRFYFQDKAACNFATKCIRVSSTATTQDVIETLAEKFRPDMRMLSSPKYSLYEVHVSGERRLDIDEKPLVVQLN
WNKDDREGRFVLKNENDAIPPKAQSNGPEKQEKECGVIQNFKRTLSKKEKKEKKKREKEALRQASDKDDRPFQGEDVENSRLAAEVYKDMPETSFTRTISNPEVVMKRRRQQKLE
KRMQEFRSSDCGRPDSGCGTLRIYADSLKPNIPYKTILLSTTDPADFAVAEALEKYGLEKENPKDYCIARVMLPPCAQHSDEKCAKEILDDDECPLQIFREWPSDKGILVFQLKRRPPD
HIPKKTKKHLECKTPKCGKERADGSCYGSTLPPEKLPYLVELSPDGSDSRDKPKLYRLQLSVTEVGTEKLDDNSIQLFGPGIQPHHCDLTNMDGVVTVTPRSMDAETYVECQRISET
TMLQSCMKVQFCASHVFKFVDPSQDHALAKRSVDCGLMVKCGPRHKPCGIVQETTFDLCGDIHSCGTALPTSKSTTRLDSDRVSSASSTAERCMVKPMIRVEQQPDYRRQESRTQD
ASCPELILPASIEFRESSEDSFLSAIINYTNSSTVHFKLSPTYVLYMACRYVLSNQYRPDISPTERTHKVIAVVNKMVSMMECVIQKQKNIACALAFWMANASELLNFIKQDRDLSRIT
LDAQDVLAHLVQMAFKYLVHCLQSELNNYMPAFLDDPEENSLQRPKIDDVLHTLTGAMSLLRRCRVNAALTIQLFSQLFHFINMWLFNRLVTDPDSGLCSHYWCAIIRQQLGHL2

' Select Phosghosites |

Click




NetworKIN suggests proteins based on sequence homology

B~ NetworKIN < Home Download Help Contact

The submitted sequences mapped to multiple targets in ENSEMBL (e-value <1e-40, identity >90%)
Please specify the right one.

Next
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after confirming that the suggested proteins are right ones



B~ NetworKIN

Select minémax score 0

0.00
1 Q9Z2H5
ENSP0O0000337168
2 000418
ENSP00000263026
3 000151
ENSP00000360305
4 Q972Q6
ENSP00000328190
5 Q92266
ENSP0O0000371763

1.00

MITETGPDSE
SKAQKSPOKI
QIRSSPWNFA
RFAPNOTREL
WPKILKISYK
AQTROASALT
ELKPEQETTP
REGSEEKVKP
PELDRDKSDS
SAADSTQOVDG
LSTSTTTHVT
MADEDLIFRL
FKEAWKHAID
WKCASNYVAK
SNSGEFVRDDN
MGLAPFDLSP
TPHSQKLDHL
VCVEKWNLLN
CELEAIVCL
YNTALEMTDC
AQMEE
MITOQIDLOG
VARSEHKVWS
NALESKTAAS
KAPVTKVAAS
YEVVIVEFPKS
QYVGFATLPN
KLTIVDTPGF
NIVPLIAKAD
RLYPWGIVEV
KLIRMKDEEL
MARACSAAVE
YVKKLLNARR
CPSPEMVRED
RELATSREYA
TCTRFYTAET
CKSSDLWALG
PFFETITWEN
DTNSFELDLD
WEQELRPEAK

switch to
NetPhorest

Home

Download

High throughput experiments () Load sites from file:

Low throughput experiments

VKKAQEETPD
AXKKFKSAICR
FITVKFYPPDP
EERIMELHKT
RSENFYIKIRP
DRPAPFFERS
RHKQEFLDKP
PRPRAPESDT
ETEGLVFARD
CTPMVKDEMT
KTVKGCFSET

EGVDGEEOSPR
KAKHMPDPWA
RYIEPVDRDV
IRLTPQAFSH
RERDAVNONT
HWPVFSDLDN
SSRLHLPRAS
CIMYSQLPHH
DEGCGEYDGEMO

PEPWGFRLVG
PLVTEEGKRH
GVEANSRPLD
ICGNAQKLPMC
Q808085050

QVHRKSVKKG
GDAVNNSECW
CLVPSEIRKL
ENQAHCDFVK
RRMOEMLOKM
GAGTPVACGPT
RVVLVNNILQD
TEPGSSPCIP
IKILEKRHII
VSALEYLHCGK
CIIYQLVACL
LHOQOTPPKLT
FSEDEKRLLL
NFKTFEFVHTP

QPEARRAVTT
VILLDASEYE
AQLTEDITRY
YRCGMTPGEAE
CEYEQFESTI
SSKRYTMSRS
EDVLLKHQAS
GDEDQDQERD
LKGPSSQEDE
TPPCITTETI
RIEKRIIITG

AGHDEDSDED
EFHLEDIATE
YFEDVRLOME
FTFERSGHQOL
KLLOSAKTIL
MASRDHDHLD
AVALEVORLN
ILADVSLKET
DEPRYMMLAR

CKDFEQPLAT
PYKMNLASE

HAQPPSSLVI
DKCCETCIVEV

FDFTIMVAGE
KPITDYVDOQD
KDRIREEIDK
LRNMLIRTHM
KOOMODO

GRDLFAECLL
NAQERLRRLN
SCEVSROCGSTM
KENKVPYVTR
GITHRDLKPE
PPFRACNEYL
AYLPAMSEDD
EXQACGCENPWH
NRTYYLMDPS

| Choose File |N...

PVTPAGHSHP
CEVEKHGRGED
YLCLOLRADI
IHFLENAKKL
CFKLPNHRSA
LDGAEFSRPA
INELKRTLKE
AVFLKDNHLA
SGELEDSPDR
STTMENSLKS
DEDVDQDDAL

SDDEEGY F¥@EE
RATRHRYNA CGE

REGTEEKCGSP
NHRESENSG
ALDLEKKICGK
EENKTKGFDY
EAEMLFTGG

SRVTPGSKAA

EVLHIGSAH
DKESEVYXML
FVKLRDRHRH

SCGLEKSTLVH
FEQYFRDESG
FCIHVYQFPE
HDLKDVTCDV

EFLRPAVOQOL
HSVAKETARR
DETTAEARPS
ERDVMSRLDH
NILLNEDMHI
IFQKIIKLEY
EDCYCGNYDNL
QFVENNLILK
CNAHKWCRKI

ETNSNEKHLT
VLEDLVCEHL
ITGRLPCSEV
SMYGVDLHHA
KRLWKVCIEH
SVSENHDAGP
PNSKLIHRDR
IERKCSSITV
GACSTPEMPD
CKCGAARMIPC
ALATKEAKLD

QVRTLSGERP
SCYPSEKRCGE
SILCGKVHLAM
LLKAREACGDR
CGLEKDPORSG

LANLCIGDVI
NRSAMPFTAS
QEKQELNEPP
PECYVCTDCG

SLFLTDLYKD
LNRXKNIQDNR
CDSDEDEDFK
HYENYRAHCT

DSHVHAVRES
RAMLDSGVYP
TNPLOOHPAD
PFEFVKLYFTE
QITDFGTAKV
HFPEKFFPKA
LSQFGFMQOVS
MEPVDKRKCL
QEVWROQYQS

QODTRPAEQS
NLLEKDYFGL
THALLGSYAV
KDSEGIDIML
HTFFRLVSPE
DEDKREDDAE
DWDRERRLPS
SSTSSLEAEV
FESVKAETMT
POTVATEIRS
HPDMLVTKAV

PLLRPLSENS
LDDPEPREHG
VRYHEGCGRFC
QEMILVARAF
DLYTQARERAR

TAIDGENTSN
PASSTTARVI
KQSTSFLVLD
TNLKQKCGHEFF

RKLLSAEERT
VHCCLYFISP
QODRELKESA
QOMTSKLTQD

QVELREQIDN
PEESPSKOAMA
LPPQPRKKRP
QDDEKLYFGL
LSPESKQOARA
RDLVEKLLVL
SSSSSHSLST
FARRRQLLLT
NEPDAAVD

LDMDDKDYSE
TYCDADSQXN
QAELGDYDAE
GVCANCGLLIY
PPPKCFLVMG
SCGCERRSEAEE
SPASPSPKGT
DEFTVIGDYHG
VSSLAIRKKI
LSPIIGKDVL
VYRETDPSPE

ADCGLSERTTP
WLDPSKEIKK
EHVENYVSEL
RDRLRINRFA
SKFRYSGRTQ
CEVRTPTKIK
PEKASERACL
CGAFEDFSRSL
EPEAMLOSRV
TSTYGATAET
ERDKKPQES

GDENMSDYTF DSLPSSPSSA
canaigaates: s
CEEWDOES AVERLE

DSGONLSPDR
MEAMKCGRLAN

MTHLEAQNRI
TNQYNNPACGL
EILESEEKCGD
VEDQIYCEKH

NOTVEILKHT
FCHELRPVDV
PFAVIGSNTV
SRMESPIPIL

LATELCRINE
RTTSQLYDAV
EDFKFCGKILG
SYAKNGELLK
NSFVETAQYV
DATKRLGCEE

VETSLPQRSG

EGPHLYYVDP

CODWLEALHW
QYYQOKAEEAW

KGCTDNLTLT
YSSENISNFEN
PNKPSGFRSV
ARERVTPPEC

VDIEEKGVKL
CFMKALHEKV
VEAKCGORVRE
PLPTPDAETE

DOKVALDLDP
PIQSSVVLCS
EGSFSTVVLA
YIRKIGSFDE
SPELLTEKSA

ECYCGPLKAH
SNIEQYIHDL
VNKVLKGEIP

880
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400
480
560
640
720
800

80
160
240
320
400

80
160
240
320
400

80
160
240
320
400
480
560
640
720

Click
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B~ NetworKIN

Ekﬂectnﬁnénun(scone (1}

0.00

Q9Z2H5
ENSP0O0000337168

000418
ENSP00000263026

000151
ENSP00000360305

Q97206
ENSP00000328190

Q92266
ENSP0O0000371763

switch to

R Home Download Help Contact
High throughput experiments () Load sites from file: 0 & e

o Low throughput experiments | choose File | N... SN IMULIRGIEL D
MITETGPDSE VKKAQEETPQ QPEAAAAVTT PVTPAGHSHP ETNSNEKHLT QQDTRPAEQS LDMDDKDYSB ADGLSERTTP 806 Pt
SKAQKSPOKI AKKFKSAICR VTLLDASEYE CEVEKHGRGQ VLFDLVCEHL NLLEKDYFGL TYCDADSQXN WLDPSKEIKK 160  EM
QIRSSPWNFA FTVKFYPPDP AQLTEDITRY YLCLOQLRADI ITGRLPCSFV THALLGSYAV QAELGDYDAE EHVENYVSEL 240
RFAPNQTREL EERIMELHKT YRGMTPGEAE IHFLENAKKL SMYGVDLHHA KDSEGIDIML GVCANGLLIY RDRLRINRFA 320
WPKILKISYK RSNFYIKIRP GEYEQFESTI GFKLPNHRSA KRLWKVCIEH HTFFRLVSPE PPPKGFLVMG SKFRYSGRTQ 400
AQTROASALI DRPAPFFERS SSKRYTMSRS LDGAEFSRPA SVSENHDAGP DGDKREDDAE SGGRRSEAEE GEVRTPTKIK 480
ELKPEQETTP RHKQEFLDKP EDVLLKHQAS INELKRTLKE PNSKLIHRDR DWDRERRLPS SPASPSPKGT PEKASERAGL 560
REGSEEKVKP PRPRAPESDT GDEDQDQERD AVFLKDNHLA ITV SSTSSLEAEV DFTVIGDYHG GAFEDFSRSL 640
PELDRDKSDS ETEGLVFARD LKGPSSQEDE SGGLEDSPDR GACSTPEMPQ FESVKAETMT VSSLAIRKKI EPEAMLOSRV 720
SAADSTQVDG GTPMVKDFMT TPPCITTETI STTMENSLKS GKGAAAMIPG PQTVATEIRS LSPIIGKDVL TSTYGATAET 800
LSTSTTTHVT KTVKGF | ERDKKPQES 880
MADEDLIFRL SSGSPANSFH 80
FKEAWKHAIQ : 160
WHKCASNYVAX The page at kinomexplorer.info says: 240
SNSGFVRDDN 320
MGLAPFDLSP ’ No sites for prediction selected 400
TPHSOKLDHL Should the prediction run on all sites? EDSLESSE 480
VCVEKWNLLN 560
LGELEAIVGL 640
YNTALEMTDC 720
AQMEE 800
MTTQQIDLQG 80
VARSEHKVIWS AN 160
NALESKTAAS | EVY E 3 QSTSFLVL E : 240
KAPVTKVAAS IGNAQKLPMC DKCGTGIVEY FVALRORHRH PECYVETDOE TNLKQKGHFF VEDQIYCE 320
YEVVIVFPKS QSQS0S0SQ ﬁ 6 1 400
QYVGFATLEN QVHRKSVKKG FDFTLMVAGE SGLGKSTLVH SLFLTDLYKD RKLLSAEERI NQTVEILKHT VDIEEKGVKL 80
KLTIVDTPGF GDAVNNSECW XPITDYVDQQ FEQYFRDESG LNRKNIQDNR VHCCLYFISP FGHGLRPVDV GFMKALHEKV 160
NIVPLIAKAD CLVPSEIRKL KDRIREEIDK FGIHVYQFPE CDSDEDEDFK QQDRELKESA PFAVIGSNTV VEAKGORVRG 240
RLYPWGIVEV ENQAHCDFVK LRNMLIRTHM HDLXDVTCDV HYENYRAHCI QQMTSKLTQD SRMESPIPIL PLPTPDAETE 320
KLIRMKDEEL RRMOEMLOKM KQOMODQ 400
MAAAGSAAVS GAGTPVAGPT GRDLFAEGLL EFLRPAVQQL DSHVHAVRES QVELREQIDN LATELCRINE DQKVALDLDP 80
YVKKLLNARR RVVLVNNILQ NAQERLRRLN HSVAKETARR RAMLDSGVYP PGSPSKQAMA RTTSQLYDAV PIQSSVVLCS 160
CPSPSMVRSQ TEPGSSPGIP SGVSRQGSTM DETTAEARPS TNPLOQHPAQ LPPQOPRKKRP EDFKFGKILG EGSFSTVVLA 240
RELATSREYA IKILEKRHII XENKVPYVTR ERDVMSRLDH PFFVKLYFTF QDDEXLYFGL SYAKNGELLK YIRKIGSFDE 320
TCTRFYTAEI VSALEYLHGK GIIHRDLKPE NILLNEDMHI QITDFGTAKV LSPESKQARA NSFVGTAQYV SPELLTEKSA 400
CKSSDLWALG CIIYQLVAGL PPFRAGNEYL IFQKIIKLEY HFPEKFFPKA RDLVEKLLVL DATKRLGCEE MEGYGPLKAH 480
PFFETITWEN LHQQTPPKLT AYLPAMSEDD EDCYGNYDNL LSQFGFMOVS SSSSSHSLST VETSLPQRSG SNIEQYIHDL 560
DTNSFELDLQ FSEDEKRLLL EKQAGGNPWH QFVENNLILK MGPVDKRKGL FARRROLLLT EGPHLYYVDP VNKVLKGEIP 640
WSQELRPEAK NFKTFFVHTP NRTYYLMDPS GNAHKWCRKI QEVWRQQYQS NPDAAVQ 720



Results

E” NetworKIN s
Minimum score o Max. difference f MKIN 14-3-3
' " ) g— MPTB MSH2
2.00 1.00

Home

Download

Max. # of Predictions®
2 |

Help Contact

Real time filter O | [Eave)
for results (¥ =

Update |

Kinase MAPK13 « 2. VDGGASPRACH € =@
S74 'Kinase:MAPK13 . 2.0509 YSSSGSPANSF € =@
T254 ,Kinase'MAPK13  2.0168 DNIRLTPQAFS €=@
S359 'K1 nase,MAPK13 " 2.0168 EEKCGSPQVRT €=@
S366 .Ki nase' p70S6Kb , 2.8915 QVRTLSGSRPP @ =@

I ‘p70S6K ¢+ 2.6063 QVRTLSGSRPP @=@
S396 'Kinase:MAPK13 | 2.0509 DS SSAT €=@
T401 ,Kinase'MAPK13 «  2.0509 SPSSATPHSQK € =@
S464 :K1' nase, p70S6Kb : HGHSYSNRKYE <=9

|

: FRS2

Kinases that are predicted to

Y1235 ,PTB

phosphorylate the site

‘Kinase:PKCiota

2.0760

|
'Kinase PKCiota
|

S112 2.0760 RRLNHSVAKET € =@
T117 'Kinase,PKCiota ' 2.2127 SVAKETARRRA € =@
S301 ,Kinase'PKCiota , 2.3665 LYFGLSYAKNG € =@
T367 lKinase'PKO'ota * 2.2127 ITDFGTARVLS € =@

Re5|dues that are predicted to be
phosphorylated



Exercise

Q. Using NetworKIN, Find top 3 kinases that are

predicted to phosphorylate $39 position in human N-
RAS protein.

Protein sequence of human N-RAS

>sp|P01111|RASN HUMAN GTPase NRas OS=Homo sapiens GN=NRAS PE=1 SV=1
MTEYKLVVVGAGGVGKSALTIQLIQNHFVDEYDPTIEDSYRKQVVIDGETCLLDILDTAG
QEEYSAMRDQYMRTGEGFLCVFAINNSKSFADINLYREQIKRVKDSDDVPMVLVGNKCDL

PTRTVDTKQAHELAKSYGIPFIETSAKTRQGVEDAFYTLVREIRQYRMKKLNSSDDGTQG
CMGLPCVVM

NetworKIN web site

http://kinomexplorer.info/
http://networkin-beta.cbs.dtu.dk/
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